Nanoemulsion system for the transdermal delivery of a poorly soluble cardiovascular drug.
The purpose of the present study is to develop and evaluate the potential of nanoemulsions for increasing the solubility and the in vitro transdermal delivery of carvedilol. Pseudoternary phase diagrams were developed and various nanoemulsion formulations were prepared using oleic acid and isopropyl myristate (IPM) (1:1) as the oil, Tween 80 as surfactant, and Transcutol P as cosurfactant. The prepared nanoemulsions were subjected to physical stability tests. Transdermal permeation of carvedilol through rat abdominal skin was determined with Keshary-Chien diffusion cell. Significant increase (P < 0.05) in the steady state flux (Jss) and permeability coefficient (Kp) was observed in nanoemulsion formulations as compared to control or drug-loaded neat components. The highest value of these permeability parameters was obtained in optimized formulation B3, which consisted of 0.5% w/w of carvedilol, 6% w/w of oleic acid:IPM (1:1), 22.5% w/w of Tween 80, 22.5% w/w of Transcutol P, and 49% w/w of distilled water and in which the solubility of the drug was 4500-fold higher. The optimized nanoemulsion was characterized for pH, conductivity, viscosity, droplet size, droplet shape, and refractive index. Thermodynamic studies showed that there had been a significant decrease of 88% in activation energy (Eact) when the drug was incorporated in nanoemulsion. The irritation studies suggested that the optimized nanoemulsion was a non-irritant transdermal delivery system.